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Abstract: 

Introduction: In the context of a highly contagious virus with no vaccine and no cure, the key to 

slowing the spread of the COVID-19 disease and successfully transitioning through the phases of the 

pandemic, is public adherence to rapidly evolving behaviour-based public health policies. The overall 

objective of the iCARE Study is to assess public awareness, attitudes, concerns, and behavioural 

responses to COVID-19 public health policies, and their impacts, on people around the world, and to 

link behavioural survey data with policy, mobility, and case data to provide behavioural science, data-

driven recommendations to governments on how to optimise current policy strategies to reduce the 

impact of the COVID-19 pandemic.

Methods and analyses: The iCARE study (www.mbmc-cmcm.ca/covid19) utilises a multiple cross-

sectional survey design to capture self-reported information on a variety of COVID-19 related 

variables from individuals around the globe. Survey data is captured using two data capture methods, 

convenience and representative sampling. This data is then coupled to open access data for policies, 

cases, and population movement.

Ethics and Dissemination: The primary ethical approval was obtained from the co-ordinating site, the 

CIUSSS-NIM (REB#: 2020-2099 / 03-25-2020). This study will provide high-quality, accelerated and 

real-time evidence to help us understand the effectiveness of evolving country-level policies and 

communication strategies to reduce the spread of the COVID-19. Due to the urgency of the pandemic, 

results will be disseminated in a variety of ways, including policy briefs, social media posts, press 

releases, and through regular scientific methods.

Registration:  N/A

Keywords: Evidence-based policies; Behaviour change; COVID-19 
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Strengths and limitations of this study

 This is a large, international study that has data captured from over 150 countries.

 The survey data that is being captured was constructed around well recognised behavioural 

theories and frameworks.

 The study is primarily being conducted online which limits some of the generalisability of the data 

that is available, especially in lower and middle income countries.

 The primary data capture method is through snowball sampling which is likely to create some bias 

in the sample. However, some of this can be adjusted using weightings from the representative 

samples that are being collected.

 A key strength of the study is that it has been developed to provide constructive policy and 

communication data which can be quickly implemented by governments to improve adherence to 

COVID-19 mitigation methods.
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Abbreviations:

CIUSSS-NIM – Centre intégré universitaire de santé et de services sociaux du Nord-de-l’Île-de-

Montréal

COM-B – Capability, Opportunity, Motivation-Behaviour Model

iCARE – International assessment of the link between COVID-19-related attitudes, concerns and 

behaviours in relation to public health policies

IGLS – Iterative generalized least squares

LMIC – Low- and Middle-income countries

MBMC – Montreal Behavioural Medicine Centre

MCMC – Markov chain Monte Carlo

OxCGRT – Oxford COVID-19 Government Response Tracker

UQAM – Université du Québec à Montréal
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Introduction: 

With no current vaccine nor cure, the key to slowing the spread of COVID-19 and successfully 

transitioning through the phases of the pandemic, is public adherence to unprecedented and rapidly 

evolving behaviour-based public health policies (1, 2). To date, adherence to these policies has been 

critical to reducing the spread of COVID-19 and have ranged from personal hygiene measures (e.g., 

hand washing) to strict lockdown measures (e.g., business and school closures) (3-5). However, 

adherence to most of these policies requires making behavioural changes that may come with 

significant personal, social and economic costs, which may undermine their impact (6). For example, 

despite public health messages promoting the ‘advantages’ of adhering to COVID-19 mitigation 

measures, adherence to policies that may come with high personal costs (i.e., physical distancing) 

have been much poorer (54%) than for other ‘less costly’ behaviours like hand washing (90%) (7). 

Further, as we look towards relaxing lockdown measures, people’s willingness to adhere to changing 

government recommendations (e.g., school and store reopening’s) will also be critical for re-engaging 

the economy whilst minimising the potential for future waves of the pandemic. Unfortunately, policy 

variations between and within countries, have created public confusion and uncertainty about 

government policy motives (8). In addition, governments have predominantly designed policies based 

on how they believe people ‘should’ behave and have ascribed little consideration to what we know 

about how people actually behave (9, 10). 

Decades of behavioural science research has revealed that human behaviour is predictable and 

modifiable (11). Multiple factors are likely to predict why people adhere (or not) to various public 

health measures, which, in the context of COVID-19, can be defined using two related behaviour 

prediction models: 1) The Capability, Opportunity, Motivation-Behaviour (COM-B) Model (2, 12), 

which predicts that behaviour change depends on: awareness of prevention measures and the ability 

to enact them (capability), the belief that measures are personally relevant and important 

(motivation), and having the social and environmental resources required to adopt the behaviour 

(opportunity) (see Figure 1a); and 2) The Health Beliefs Model (13, 14), which posits that in adopting 

disease prevention measures, a person's belief in the personal threat(s) posed by the disease, 

together with a person's belief in the importance and effectiveness of recommended behaviours, will 

predict the likelihood a person adopting (or not) a particular behaviour (Figure 1b). In the context of 

this unprecedented health, social, and economic crisis, where the global need for adherence to 
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rapidly evolving public health policies has never been greater, our understanding of the determinants 

of adherence at each phase of the pandemic, and as a function of various policies, is critical for 

effective policy planning, communication, and effectiveness. 

Insert Figure 1 about here

The overall goal of the iCARE Study is to assess public awareness, attitudes, concerns, and behavioural 

responses to COVID-19 public health policies, and their impacts, on people around the world 

(www.mbmc-cmcm.ca/covid19), and to link behavioural survey data with policy, mobility, and case 

data to provide behavioural science, data-driven recommendations to governments on how to 

optimise current policy strategies to reduce the impact of the COVID-19 pandemic worldwide. 

Specifically, we will address the following:

1) What are the key individual characteristics (e.g., sociodemographic; psychological; behavioural; 

physical/mental health; and economic) that are associated with adherence to major COVID-19 

public health policies in general and by country?

2) To what extent are COVID-19 attitudes, beliefs and concerns associated with adherence, and 

how does this vary across key subgroups? 

3) What are the short- and medium-term impacts of COVID-19 and its public health policies, and 

how do they vary as a function of key individual characteristics in general and by country? 

4) Which policies and strategies are associated with better (and worse) adherence, are most (and 

least) effective at reducing infection rates, and positively impact economic growth (where 

appropriate)? As well as, identifying in whom these polices and strategies worked (and did not 

work).

5) The development of behavioural science, data-driven, tailored recommendations, that 

governments could use to optimise policy and communication strategies to improve adherence, as 

well as, health, economic, and quality of life outcomes. 
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Methods and analysis

Study design:

The iCARE Study is a Canadian-led, ongoing, multi-wave international study involving the 

collaboration of more than 150 international researchers from over 40 countries (see Supplementary 

Material). It utilises a multiple cross-sectional survey design (each approximately 5 weeks apart) to 

capture self-reported information on a variety of COVID-19 related variables from individuals around 

the globe. Survey data is captured using two data capture methods, convenience and representative 

sampling (see details below). This data is then coupled to open access data for policies, cases, and 

population movement. The study is managed by the Montreal Behavioural Medicine Centre (MBMC: a 

joint Centre intégré universitaire de santé et de services sociaux du Nord-de-l’Île-de-Montréal 

(CIUSSS-NIM) / Université du Québec à Montréal (UQAM) / Concordia University academic research 

and training centre). 

Patient and Public Involvement (PPI) Statement

Given the significance and broad impact of the COVID-19 pandemic PPI is crucial for effective research 

in this area. More importantly, given the global nature of the iCARE study it has been critical to have 

individuals from multiple settings included in the development of the various elements and items in 

the survey. To this end, we consulted with over 150 collaborators from more than 40 countries 

including researchers, clinicians, students, and members of the general public in the development and 

design of the iCARE study (see Supplementary Material for the iCARE team). In addition, throughout 

our data analysis process we have engaged critical end users, including government officials, the 

public, the news media, in defining areas that need critical input for which the iCARE study is able to 

address.

The iCARE survey:

The core elements of the survey assess the following domains:

 awareness of local COVID-19 public health policies

 attitudes/beliefs about local COVID-19 policies

 behavioural responses to local COVID-19 policies

 perceived concerns about COVID-19
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 the impacts of COVID-19 and its policies (social, occupational, economic, physical and mental 

health)

 COVID-19 information sources

 COVID-19 testing and infection status

 Impacts on schools and schooling

 physical and mental health status

 general health behaviours

 socio-demographics and socio-economic barriers and facilitators of adherence

Most questions are aligned with the constructs in both the COM-B (see Figure 2) (12) and Health 

Belief Models (13, 14). Questions assessing COVID-19 impacts were also chosen to facilitate data 

harmonisation with international COVID-19 studies involving the NIH and WHO (15). The survey is 

currently available in 36 languages, making it legible to the majority of the world’s population.

Insert Figure 2 about here

Though the core content of the survey is consistent throughout each release cycle, small 

modifications have been made as a function of the evolving nature of COVID-19 and public health 

policies. All surveys are open access and can be found at: https://doi.org/10.17605/OSF.IO/H8RW2. 

Regardless of the survey content, each questionnaire is designed to take no more than 15-20 minutes 

to complete.

Global convenience sample: Survey participants are being recruited using online snowball sampling 

by all global collaborators. The online survey (LimeSurvey©) is distributed through various channels to 

reach as many people around the world as possible. These channels include professional networks, 

associations and societies; community organisations; schools and universities; hospitals and health 

networks; via social media; and personal contacts.

To date, five survey releases have been made (April, May, June, July, and September). Within the 

current funding that is available, two more releases are planned through January 2021. There are 
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several current funding applications which are being evaluated, which if funded, would extend the 

data collection to eight more release through to January 2022 (see Figure 3). 

Insert Figure 3 about here

Representative samples in targeted countries: To supplement convenience sampling, we have been 

conducting parallel national representative sampling in countries where funds are available. 

Participants in each representative sample are balanced according to age, sex, province/region, 

education level, and income to ensure representation across these relevant variables. Representative 

sampling uses polling services to distribute the iCARE survey, generally with internet based sampling 

methods, though for certain countries, especially low- and middle-income countries (LMICs), there 

may be a need to conduct telephone and in-person interviews. Representative sampling in targeted 

countries will ensure global coverage of all geographical locations and socioeconomic gradients. In 

addition, representative sampling will also allow us to estimate potential biases in the convenience 

sample data for those countries. 

Additional data sources

The Oxford COVID-19 Government Response Tracker (16, 17) systematically collects publicly available 

information on a variety of indicators of COVID-19 related government policy responses. These 

policies are then accumulated to provide a variety of indexes as estimates of the total response of an 

individual country. Google Mobility Data (18) provides user mobility trends over time by country and 

region across different categories of places (e.g., retail, groceries, parks, transit stations, workplaces, 

and residential), and generates regular “Community Mobility Reports” presented by location. They 

report the percent change in visits to places like grocery stores and parks within a geographic area. 

These datasets show how visits and length of stay at different places change compared to baseline. 

Datasets show trends over several months with the most recent data reflecting the last 2-3 days. 

Johns Hopkins Coronavirus Resource Center (19) has been tracking country-level (and province/state 

for Canada and the US) case, death and recovery data since the start of the pandemic, and the 

website is updated multiple times a day. In addition, they provide testing data for US states. The data 

is drawn from multiple sites.
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Progress to date:

Convenience sampling

Survey 1 of the global convenience sample began on March 27, 2020. When it closed on May 6 we 

had received surveys from 28,651 people in 137 countries, including more than 1,000 responses from 

4 countries and more than 500 responses from 10 additional countries. Survey 2 of the global 

convenience sample was launched on May 5, 2020. When it closed on June 8 we had received surveys 

from 12,576 people in 124 countries, including more than 500 responses from 7 countries. Survey 3 of 

the global convenience sample was launched on June 8, 2020. When it closed on July 22 we had 

received surveys from 7,652 people in 100 countries, including more than 500 responses from 3 

countries. Survey 4 of the global convenience sample was launched on July 22, 2020. When it closed 

on September 15, 2020 we had received surveys from 4,102 people in 81 countries, including more 

than 500 responses from 2 countries.

Representative sampling

To date, six rounds of representative sampling have been captured. Two of these have occurred in 

Canada (Survey 1: April 9-20, n=3,003 and Survey 3: June 4-17, n=3,005) and Australia (Survey 2: May 

1-5, n=1,005 and Survey 3: July 1-7, n=1,051) and one each in the UK (Survey 1: April 3-30, n=2,056) 

and Ireland (Survey 3: June 22-July 15, 2020, n=1,000). Currently funding will allow us to capture 

another 2 samples in Canada along with samples from the US, Italy, and Colombia. Additional samples 

will be captured dependent on funding.

Data harmonization: All data sources will be aggregated at the smallest population level which would 

ideally be at the level of country, but for those with limited data it might be at the level of continent 

or for those with large amounts of data it might be at the level of region. Data sources will be tagged 

based on the date when each participant completed the survey. A series of generalised linear models 

will be developed to estimate systematic differences in responses between sexes, ethnicities, age-

groups, essential worker status, and other key sociodemographic variables. Patterns of missing data 

will be examined and, where appropriate, accounted for by using multiple imputation techniques (20, 

21).
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Statistical analyses: Descriptive analyses, including general linear models or logistic regressions, of 

the survey data will be provided to explore trends in the main areas represented in the survey. With 

the magnitude and complexity of the data that is being captured a number of different multilevel 

modelling techniques will be used. As an example, exploratory iterative generalized least squares 

(IGLS (22)) models followed by Markov chain Monte Carlo (MCMC) estimation for the final models will 

likely be used (23). Briefly, this is a Bayesian simulation approach which (after assigning starting values 

and prior distributions) sequentially samples subsets of parameters from their conditional posterior 

distributions given current values of the other parameters. This is a very flexible approach used by 

other groups with comparable data (e.g., NCD-RisC (24)).

For the representative samples, appropriate link functions will be tested and used, with the polling 

company’s sampling weights being employed (25-27). All the national representative data will 

leverage the global data, by pooling all the available information (at any given point in time) and 

extending our models into a multilevel framework with random effects (intercepts and slopes) at the 

country levels. By essentially borrowing information from the other countries, this approach will 

improve the power to obtain robust and precise estimates for any singular country (25, 28). 

Ethics and dissemination

Ethics approval

The REB at the co-ordinating study site CIUSSS-NIM provides the primary ethical approval (REB#: 

2020-2099 / 03-25-2020). Online consent is provided by participants prior to completing the survey. 

No personal identifying information is collected from any participant. In addition, several of the 

collaborating sites have also obtained ethical approval to distribute the survey within their country or 

institution, though this is not required. 

Knowledge translation (KT)

Due to the evolving nature of the COVID-19 pandemic, outputs from analyses will be disseminated in 

a variety of ways. Regular updates will be posted to the iCARE website (https://mbmc-

cmcm.ca/covid19/) and disseminated through the Montreal Behavioural Medicine Centre social 

media outlets (https://www.facebook.com/CMCMMBMC; https://twitter.com/mbmc_cmcm; 

https://www.instagram.com/mbmc_cmcm/). Where appropriate press releases and news media will 

Page 13 of 31

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://mbmc-cmcm.ca/covid19/
https://mbmc-cmcm.ca/covid19/
https://www.facebook.com/CMCMMBMC
https://twitter.com/mbmc_cmcm
https://www.instagram.com/mbmc_cmcm/


For peer review only

The iCARE study: Protocol paper

Version 1: 21st October 2020 Page 13

be targeted. Of note our study has already received a great deal of media attention, with more than 

75 print, radio and television interviews across the globe (as of October 20, 2020; see https://mbmc-

cmcm.ca/covid19/media/ for full coverage). Within Canada, we are partnering with the Royal Society 

of Canada’s COVID-19 Task Force to reach the general public, government and national media. Finally, 

we will also release results through traditional scientific methods, e.g., journal articles and conference 

presentations. For example, Survey 1 data was presented at the International Behavioural Trials 

Network Global 2020 Virtual meeting (see 

https://www.ibtnetwork.org/conference/virtual2020/video-session-2/). 

Interpretation

This study will provide high-quality, accelerated and real-time evidence to help us understand the 

differing impacts of COVID-19 policies, strategies, and communication around the world. It will 

provide evidence for the effectiveness of evolving country-level policies implemented to reduce the 

spread of the virus – both in general and among key sub-groups (e.g., younger vs older, ethnic 

minorities, those with health conditions). The study will also generate evolving evidence to support 

public health planning, decision-making and responses around the world, including low and middle-

income countries.

Limitations: The main limitation of the study is that the survey is being conducted online. Though 

there is generally good internet access for most high income countries, some LMICs have limited 

access in certain areas and within certain population sub-groups. This coupled with the convenience 

sampling method, means that we have the potential for biased samples. Though some of this can be 

adjusted for based on the representative sampling data, it can’t be eliminated completely. Another 

limitation is the fact that we will be conducting correlation analyses. Though we will be using some 

sophisticated analytical modelling we can’t derive direct causative relationships from the study.

Conclusion: Ultimately, this study will help us understand what public health policies and strategies 

are working, where, and for whom, which can inform changes (improvements) in policy strategy and 

communication to help mitigate the spread of COVID-19, especially as countries are now starting to 

cycle through various waves of the pandemic, and its physical/mental health, social, economic and 

quality of life impacts.
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Data-sharing statement

All completed survey data is anonymous and variables are collected and coded in a way that it would 

not be possible to identify any specific individual within the survey. Study collaborators are able to 

obtain access to the data through a standard Research Materials Distribution Agreement (RMDA: see 

https://mbmc-cmcm.ca/covid19/research/ and http://www.osf.io/nswcm). Sub-analyses of the iCARE 

data are logged (https://mbmc-cmcm.ca/covid19/apl/) and are openly searchable (https://mbmc-

cmcm.ca/covid19/apl/log/).
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Figure Legends

Figure 1: The theoretical models underpinning the behavioural responses to COVID-19

Figure 2: Measures within Survey 2 mapped onto the COM-B model

Figure 3: Survey release timeline
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Figure 1 
The theoretical models underpinning the behavioural responses to COVID-19 
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Figure 2 
Measures within Survey 2 mapped onto the COM-B model 
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Figure 3 
Survey release timeline 
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*

Section/item ItemNo Page number Description
Administrative information

Title 1 1 Descriptive title identifying the study design, population, interventions, and, if 
applicable, trial acronym

2a n/a Trial identifier and registry name. If not yet registered, name of intended registryTrial registration

2b n/a All items from the World Health Organization Trial Registration Data Set

Protocol version 3 All pages Date and version identifier

Funding 4 1-2 Sources and types of financial, material, and other support

5a 1 Names, affiliations, and roles of protocol contributorsRoles and responsibilities

5b n/a Name and contact information for the trial sponsor

5c 2 Role of study sponsor and funders, if any, in study design; collection, management, 
analysis, and interpretation of data; writing of the report; and the decision to submit 
the report for publication, including whether they will have ultimate authority over 
any of these activities

5d 8 Composition, roles, and responsibilities of the coordinating centre, steering 
committee, endpoint adjudication committee, data management team, and other 
individuals or groups overseeing the trial, if applicable (see Item 21a for data 
monitoring committee)
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Introduction

Background and rationale 6a 6-7 Description of research question and justification for undertaking the trial, including 
summary of relevant studies (published and unpublished) examining benefits and 
harms for each intervention

6b n/a Explanation for choice of comparators

Objectives 7 7 Specific objectives or hypotheses

Trial design 8 8 Description of trial design including type of trial (eg, parallel group, crossover, 
factorial, single group), allocation ratio, and framework (eg, superiority, equivalence, 
noninferiority, exploratory)

Methods: Participants, interventions, and outcomes
Study setting 9 9 Description of study settings (eg, community clinic, academic hospital) and list of 

countries where data will be collected. Reference to where list of study sites can be 
obtained

Eligibility criteria 10 9-10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for 
study centres and individuals who will perform the interventions (eg, surgeons, 
psychotherapists)

11a n/a Interventions for each group with sufficient detail to allow replication, including how 
and when they will be administered

Interventions

11b n/a Criteria for discontinuing or modifying allocated interventions for a given trial 
participant (eg, drug dose change in response to harms, participant request, or 
improving/worsening disease)
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11c n/a Strategies to improve adherence to intervention protocols, and any procedures for 
monitoring adherence (eg, drug tablet return, laboratory tests)

11d n/a Relevant concomitant care and interventions that are permitted or prohibited during 
the trial

Outcomes 12 8 Primary, secondary, and other outcomes, including the specific measurement 
variable (eg, systolic blood pressure), analysis metric (eg, change from baseline, 
final value, time to event), method of aggregation (eg, median, proportion), and time 
point for each outcome. Explanation of the clinical relevance of chosen efficacy and 
harm outcomes is strongly recommended

Participant timeline 13 10 Time schedule of enrolment, interventions (including any run-ins and washouts), 
assessments, and visits for participants. A schematic diagram is highly 
recommended (see Figure)

Sample size 14 n/a Estimated number of participants needed to achieve study objectives and how it 
was determined, including clinical and statistical assumptions supporting any 
sample size calculations

Recruitment 15 9-10 Strategies for achieving adequate participant enrolment to reach target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence generation 16a n/a Method of generating the allocation sequence (eg, computer-generated random 
numbers), and list of any factors for stratification. To reduce predictability of a 
random sequence, details of any planned restriction (eg, blocking) should be 
provided in a separate document that is unavailable to those who enrol participants 
or assign interventions
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Allocation concealment 
mechanism

16b n/a Mechanism of implementing the allocation sequence (eg, central telephone; 
sequentially numbered, opaque, sealed envelopes), describing any steps to conceal 
the sequence until interventions are assigned

Implementation 16c n/a Who will generate the allocation sequence, who will enrol participants, and who will 
assign participants to interventions

Blinding (masking) 17a n/a Who will be blinded after assignment to interventions (eg, trial participants, care 
providers, outcome assessors, data analysts), and how

17b n/a If blinded, circumstances under which unblinding is permissible, and procedure for 
revealing a participant’s allocated intervention during the trial

Methods: Data collection, management, and analysis

Data collection methods 18a 9-10 Plans for assessment and collection of outcome, baseline, and other trial data, 
including any related processes to promote data quality (eg, duplicate 
measurements, training of assessors) and a description of study instruments (eg, 
questionnaires, laboratory tests) along with their reliability and validity, if known. 
Reference to where data collection forms can be found, if not in the protocol

18b n/a Plans to promote participant retention and complete follow-up, including list of any 
outcome data to be collected for participants who discontinue or deviate from 
intervention protocols

Data management 19 11 Plans for data entry, coding, security, and storage, including any related processes 
to promote data quality (eg, double data entry; range checks for data values). 
Reference to where details of data management procedures can be found, if not in 
the protocol

Statistical methods 20a 11-12 Statistical methods for analysing primary and secondary outcomes. Reference to 
where other details of the statistical analysis plan can be found, if not in the protocol
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20b 11 Methods for any additional analyses (eg, subgroup and adjusted analyses)

20c n/a Definition of analysis population relating to protocol non-adherence (eg, as 
randomised analysis), and any statistical methods to handle missing data (eg, 
multiple imputation)

Methods: Monitoring

Data monitoring 21a n/a Composition of data monitoring committee (DMC); summary of its role and reporting 
structure; statement of whether it is independent from the sponsor and competing 
interests; and reference to where further details about its charter can be found, if 
not in the protocol. Alternatively, an explanation of why a DMC is not needed

21b n/a Description of any interim analyses and stopping guidelines, including who will have 
access to these interim results and make the final decision to terminate the trial

Harms 22 n/a Plans for collecting, assessing, reporting, and managing solicited and 
spontaneously reported adverse events and other unintended effects of trial 
interventions or trial conduct

Auditing 23 n/a Frequency and procedures for auditing trial conduct, if any, and whether the 
process will be independent from investigators and the sponsor

Ethics and dissemination
Research ethics approval 24 12 Plans for seeking research ethics committee/institutional review board (REC/IRB) 

approval

Protocol amendments 25 n/a Plans for communicating important protocol modifications (eg, changes to eligibility 
criteria, outcomes, analyses) to relevant parties (eg, investigators, REC/IRBs, trial 
participants, trial registries, journals, regulators)

Consent or assent 26a 12 Who will obtain informed consent or assent from potential trial participants or 
authorised surrogates, and how (see Item 32)
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26b n/a Additional consent provisions for collection and use of participant data and 
biological specimens in ancillary studies, if applicable

Confidentiality 27 12 How personal information about potential and enrolled participants will be collected, 
shared, and maintained in order to protect confidentiality before, during, and after 
the trial

Declaration of interests 28 2 Financial and other competing interests for principal investigators for the overall trial 
and each study site

Access to data 29 13-14 Statement of who will have access to the final trial dataset, and disclosure of 
contractual agreements that limit such access for investigators

Ancillary and post-trial care 30 n/a Provisions, if any, for ancillary and post-trial care, and for compensation to those 
who suffer harm from trial participation

Dissemination policy 31a 12 Plans for investigators and sponsor to communicate trial results to participants, 
healthcare professionals, the public, and other relevant groups (eg, via publication, 
reporting in results databases, or other data sharing arrangements), including any 
publication restrictions

31b 12 Authorship eligibility guidelines and any intended use of professional writers

31c 12 Plans, if any, for granting public access to the full protocol, participant-level dataset, 
and statistical code

Appendices

Informed consent materials 32 n/a Model consent form and other related documentation given to participants and 
authorised surrogates
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Biological specimens 33 n/a Plans for collection, laboratory evaluation, and storage of biological specimens for 
genetic or molecular analysis in the current trial and for future use in ancillary 
studies, if applicable

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on 
the items. Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative 
Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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Abstract: 

Introduction: In the context of a highly contagious virus with only recently approved vaccines and no 

cure, the key to slowing the spread of the COVID-19 disease and successfully transitioning through the 

phases of the pandemic, including vaccine uptake, is public adherence to rapidly evolving behaviour-

based public health policies. The overall objective of the iCARE Study is to assess public awareness, 

attitudes, concerns, and behavioural responses to COVID-19 public health policies, and their impacts, 

on people around the world, and to link behavioural survey data with policy, mobility, and case data 

to provide behavioural science, data-driven recommendations to governments on how to optimise 

current policy strategies to reduce the impact of the COVID-19 pandemic.

Methods and analyses: The iCARE study (www.mbmc-cmcm.ca/covid19) utilises a multiple cross-

sectional survey design to capture self-reported information on a variety of COVID-19 related 

variables from individuals around the globe. Survey data is captured using two data capture methods, 

convenience and representative sampling. This data is then linked to open access data for policies, 

cases, and population movement.

Ethics and Dissemination: The primary ethical approval was obtained from the co-ordinating site, the 

CIUSSS-NIM (REB#: 2020-2099 / 03-25-2020). This study will provide high-quality, accelerated and 

real-time evidence to help us understand the effectiveness of evolving country-level policies and 

communication strategies to reduce the spread of the COVID-19. Due to the urgency of the pandemic, 

results will be disseminated in a variety of ways, including policy briefs, social media posts, press 

releases, and through regular scientific methods.

Registration:  N/A

Keywords: Evidence-based policies; Behaviour change; COVID-19 
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Strengths and limitations of this study

 This is a large, international study that has data captured from over 150 countries.

 The survey was constructed around well recognised behavioural theories and frameworks.

 The study is primarily being conducted online which may limit some of the generalisability of the 

data that is available, especially in lower and middle income countries.

 The primary data capture method is through snowball sampling, which is likely to create some 

bias in the sample. However, some of this can be adjusted using weightings from the 

representative samples that are being collected.

 A key strength of the study is that it has been developed to provide constructive policy and 

communication strategy data which can be implemented by governments to improve adherence 

to COVID-19 mitigation methods.
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Abbreviations:

CIUSSS-NIM – Centre intégré universitaire de santé et de services sociaux du Nord-de-l’Île-de-

Montréal

COM-B – Capability, Opportunity, Motivation-Behaviour Model

iCARE – International assessment of the link between COVID-19-related attitudes, concerns and 

behaviours in relation to public health policies

IGLS – Iterative generalized least squares

LMIC – Low- and Middle-income countries

MBMC – Montreal Behavioural Medicine Centre

MCMC – Markov chain Monte Carlo

OxCGRT – Oxford COVID-19 Government Response Tracker

UQAM – Université du Québec à Montréal
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Introduction: 

With only recently approved vaccines and no cure, the key to slowing the spread of COVID-19 and 

successfully transitioning through the phases of the pandemic, is public adherence to unprecedented 

and rapidly evolving behaviour-based public health policies (1, 2). To date, adherence to these 

policies has been critical to reducing the spread of COVID-19 and have ranged from personal hygiene 

measures (e.g., hand washing) to strict lockdown measures (e.g., business and school closures) (3-5). 

However, adherence to most of these policies requires making behavioural changes that may come 

with significant personal, social and economic costs, which may undermine their impact (6). For 

example, despite public health messages promoting the ‘advantages’ of adhering to COVID-19 

mitigation measures, adherence to policies that may come with high personal costs (i.e., physical 

distancing) have been much poorer (54%) than for other ‘less costly’ behaviours like hand washing 

(90%) (7). Further, as we look towards changing lockdown measures, people’s willingness to adhere to 

evolving government recommendations (e.g., school and store reopening’s, receiving vaccines) will 

also be critical for re-engaging the economy whilst minimising the potential for future waves of the 

pandemic. Unfortunately, policy variations between and within countries, have created public 

confusion and uncertainty about government policy motives (8). In addition, governments have 

predominantly designed policies based on how they believe people ‘should’ behave and have ascribed 

little consideration to what we know about how people actually behave (9, 10). 

Decades of behavioural science research has revealed that human behaviour is predictable and 

modifiable (11). Multiple factors are likely to predict why people adhere (or not) to various public 

health measures, which, in the context of COVID-19, can be defined using two related behaviour 

prediction models: 1) The Capability, Opportunity, Motivation-Behaviour (COM-B) Model (2, 12), 

which predicts that behaviour change depends on: awareness of prevention measures and the ability 

to enact them (capability), the belief that measures are personally relevant and important 

(motivation), and having the social and environmental resources required to adopt the behaviour 

(opportunity) (see Figure 1a); and 2) The Health Beliefs Model (13, 14), which posits that in adopting 

disease prevention measures, a person's belief in the personal threat(s) posed by the disease, 

together with a person's belief in the importance and effectiveness of recommended behaviours, will 

predict the likelihood a person adopting (or not) a particular behaviour (Figure 1b). In the context of 

this unprecedented health, social, and economic crisis, where the global need for adherence to 
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rapidly evolving public health policies has never been greater, our understanding of the determinants 

of adherence at each phase of the pandemic, and as a function of various policies, is critical for 

effective policy planning, communication, and effectiveness. 

Insert Figure 1 about here

The overall goal of the iCARE Study is to assess public awareness, attitudes, concerns, and behavioural 

responses to COVID-19 public health policies, and their impacts, on people around the world 

(www.mbmc-cmcm.ca/covid19), and to link behavioural survey data with policy, mobility, and case 

data to provide behavioural science, data-driven recommendations to governments on how to 

optimise current policy strategies to reduce the impact of the COVID-19 pandemic worldwide. 

Specifically, we will address the following:

1) What are the key individual characteristics (e.g., sociodemographic; psychological; behavioural; 

physical/mental health; and economic) that are associated with adherence to major COVID-19 

public health policies in general and by country?

2) To what extent are COVID-19 attitudes, beliefs and concerns associated with adherence, and 

how does this vary across key subgroups (e.g., age, sex, income, family/household structure, 

ethnic groups, those with health conditions, etc.)? 

3) What are the short- and medium-term impacts of COVID-19 and its public health policies, and 

how do they vary as a function of key individual characteristics in general and by country? 

4) Which policies and strategies are associated with better (and worse) adherence, are most (and 

least) effective at reducing infection rates, and positively impact economic growth (where 

appropriate)? As well as, identifying in whom these polices and strategies worked (and did not 

work).

5) The development of behavioural science, data-driven, tailored recommendations, that 

governments could use to optimise policy and communication strategies to improve adherence, as 

well as, health, economic, and quality of life outcomes. 
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Methods and analysis

Study design:

The iCARE Study is a Canadian-led, ongoing, multi-wave international study involving the 

collaboration of more than 190 international researchers from over 40 countries (see Supplementary 

Material). It utilises a multiple cross-sectional survey design (each approximately 6 weeks apart) to 

capture self-reported information on a variety of COVID-19 related variables from individuals around 

the globe. Survey data is captured using two data capture methods, convenience and representative 

sampling (see details below). This data is then coupled to open access data for policies, cases, and 

population movement. The study is managed by the Montreal Behavioural Medicine Centre (MBMC: a 

joint Centre intégré universitaire de santé et de services sociaux du Nord-de-l’Île-de-Montréal 

(CIUSSS-NIM) / Université du Québec à Montréal (UQAM) / Concordia University academic research 

and training centre). 

Patient and Public Involvement (PPI) Statement

Given the significance and broad impact of the COVID-19 pandemic PPI is crucial for effective research 

in this area. More importantly, given the global nature of the iCARE study it has been critical to have 

individuals from multiple settings included in the development of the various elements and items in 

the survey. To this end, we consulted with over 190 multidisciplinary collaborators (including experts 

from the behavioural sciences, medicine and infectious disease, public health, epidemiology, 

statistics, and implementation science) from more than 40 countries including researchers, clinicians, 

students, and members of the general public in the development and design of the iCARE study (see 

Supplementary Material for the iCARE team). In addition, throughout our data analysis process we 

have engaged critical end users, including government officials, the public, the news media, in 

defining areas that need critical input for which the iCARE study is able to address.

The iCARE survey:

The core elements of the survey assess the following domains:

 awareness of local COVID-19 public health policies

 attitudes/beliefs about local COVID-19 policies

 behavioural responses to local COVID-19 policies
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 perceived concerns about COVID-19

 the impacts of COVID-19 and its policies (social, occupational, economic, quality of life, physical 

and mental health)

 COVID-19 information sources

 COVID-19 testing and infection status

 impacts on schools and education

 physical and mental health status

 general health behaviours, including vaccine history, attitudes, and behaviours

 socio-demographics and socio-economic barriers and facilitators of adherence

Most questions are aligned with the constructs in both the COM-B (see Figure 2) (12) and Health 

Belief Models (13, 14). Questions assessing COVID-19 impacts were also chosen to facilitate data 

harmonisation with international COVID-19 studies involving the NIH and WHO (15). The survey is 

currently available in 36 languages, making it legible to the majority of the world’s population.

Insert Figure 2 about here

Though the core content of the survey is consistent throughout each release cycle, small 

modifications have been made as a function of the evolving nature of COVID-19 and public health 

policies. All surveys are open access and can be found at: https://osf.io/nswcm. Regardless of the 

survey content, each questionnaire is designed to take no more than 15-20 minutes to complete.

Global convenience sample: Survey participants are being recruited using online snowball sampling 

by all global collaborators. The online survey (LimeSurvey©) is distributed through various channels to 

reach as many people around the world as possible. These channels include professional networks, 

associations and societies; community organisations; schools and universities; hospitals and health 

networks; via social media; and personal contacts. The central study coordination group creates a 

variety of email, social media, and public facing materials for each survey round which are then 

translated and provided to each collaborator. There are also a series of instructional tools which 
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collaborators can use that provide information and examples of ways in which they can distribute the 

survey through their local country networks.

To date, there have been seven survey releases (April, May, June, July, September, November, and 

December). There are several current funding applications that are being reviewed, which if funded, 

would extend the data collection to eight more releases through to January 2022 (see Figure 3). 

Insert Figure 3 about here

Representative samples in target countries: To supplement convenience sampling, we have been 

conducting parallel national representative sampling in countries where funds are available. 

Participants in each representative sample are balanced according to age, sex, province/region, 

education level, and income to ensure representation across these relevant variables. Representative 

sampling uses polling services to distribute the iCARE survey, generally with internet based sampling 

methods, though for certain countries, especially low- and middle-income countries (LMICs), there 

may be a need to conduct telephone and in-person interviews. For example in Canada, we have used 

Leger © polling services, who recruit participants aged 18 and over through their Léo online panel 

(LégerWeb.com). This panel includes over 400,000 Canadians, most of whom (60%) have been 

recruited within the past 10 years. Two thirds of the panel were recruited randomly by telephone, 

with the remainder recruited via publicity and social media. Using data from Statistics Canada, results 

are weighted within each province according to the sex and age of the respondents in order to make 

their profiles representative of the actual population within each Canadian province. Then, the weight 

of each province is adjusted to make it representative of their actual weight within the Canadian 

federation. Representative sampling in targeted countries will enable global coverage of most 

geographical locations and socioeconomic gradients. In addition, representative sampling will also 

allow us to estimate potential biases in the convenience sample data for those countries. 

Additional data sources

The Oxford COVID-19 Government Response Tracker (16, 17) systematically collects publicly available 

information on a variety of indicators of COVID-19 related government policy responses. These 

policies are then accumulated to provide a variety of indexes as estimates of the total response of an 
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individual country. Google Mobility Data (18) provides user mobility trends over time by country and 

region across different categories of places (e.g., retail, groceries, parks, transit stations, workplaces, 

and residential), and generates regular “Community Mobility Reports” presented by location. They 

report the percent change in visits to places like grocery stores and parks within a geographic area. 

These datasets show how visits and length of stay at different places change compared to baseline. 

Datasets show trends over several months with the most recent data reflecting the last 2-3 days. 

Johns Hopkins Coronavirus Resource Center (19, 20) has been tracking country-level (and 

province/state for Canada and the US) case, death and recovery data since the start of the pandemic, 

and the website is updated multiple times a day. In addition, they provide testing data for US states. 

The data is drawn from multiple sites.

Progress to date:

Convenience sampling

Survey 1 of the global convenience sample began on March 27, 2020. When it closed on May 6 we 

had received surveys from 28,651 people in 137 countries, including more than 1,000 responses from 

4 countries and more than 500 responses from 10 additional countries. Survey 2 of the global 

convenience sample was launched on May 5, 2020. When it closed on June 8 we had received surveys 

from 12,576 people in 124 countries, including more than 500 responses from 7 countries. Survey 3 of 

the global convenience sample was launched on June 8, 2020. When it closed on July 22 we had 

received surveys from 7,652 people in 100 countries, including more than 500 responses from 3 

countries. Survey 4 of the global convenience sample was launched on July 22, 2020. When it closed 

on September 15, 2020 we had received surveys from 4,102 people in 81 countries, including more 

than 500 responses from 2 countries. Survey 5 of the global convenience sample was launched on 

September 15, 2020. When it closed on November 3, 2020 we had received surveys from 3,404 

people in 87 countries, including more than 500 responses from 2 countries. Survey 6 of the global 

convenience sample was launched on November 3, 2020. When it closed on December 15, 2020 we 

had received surveys from 2,451 people in 73 countries, including more than 500 responses from 1 

country.

Representative sampling
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To date, seven rounds of representative sampling have been captured. Three of these have occurred 

in Canada (Survey 1: April 9-20, n=3,003, Survey 3: June 4-17, n=3,005, and Survey 6: October 28- 

November 10, n=3,005), two in Australia (Survey 2: May 1-5, n=1,005 and Survey 3: July 1-7, n=1,051) 

and one each in the UK (Survey 1: April 3-30, n=2,056) and Ireland (Survey 3: June 22-July 15, 2020, 

n=1,000). Current funding will allow us to capture another 2 samples in Canada along with samples 

from the US, Italy, and Colombia. Additional samples will be captured dependent on funding.

Data harmonization: Initially, all data sources will be aggregated at the country level, as a function of 

available data. However, for those with limited data it might be at the level of continent and for those 

with large amounts of data we may also be able to provide data at the level of region. Data sources 

will be tagged based on the date when each participant completed the survey. A series of generalised 

linear models will be developed to estimate systematic differences in responses between sexes, 

ethnicities, age-groups, essential worker status, and other key sociodemographic variables. Patterns 

of missing data will be examined and, where appropriate, accounted for by using multiple imputation 

techniques (21, 22). In countries where there is sufficient data in the convenience sample, we will 

apply weights to allow the data to provide national approximations (23-25).

Statistical analyses: Descriptive analyses, including general linear models or logistic regressions, of 

the survey data will be provided to explore trends in the main areas represented in the survey. Where 

possible, the psychometric properties of the various elements of the survey will be explored. This will 

also include a variety of clustering techniques, e.g., principal components analyses (PCA) or factor 

analyses, to create appropriate sub-scales. For instance, to cluster and reduce the dimensionality of 

the COVID-19 impact questions for Surveys 2 to 4, we performed a PCA on the polychoric correlation 

matrix of the COVID-19 impacts variables. We used an orthogonal (varimax) rotation in order to 

distribute the component loadings. We identified different impact components based on the Kaiser 

criterion (eigenvalue >1.0) (26), scree plot, component loadings (> 0.4) and components 

interpretability. For the main study questions (see above), with the magnitude and complexity of the 

data that is being captured a number of different multilevel modelling techniques will be used. As an 

example, exploratory iterative generalized least squares (IGLS (27)) models followed by Markov chain 

Monte Carlo (MCMC) estimation for some models will likely be used (28). Briefly, this is a Bayesian 

simulation approach which (after assigning starting values and prior distributions) sequentially 
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samples subsets of parameters from their conditional posterior distributions given current values of 

the other parameters. This is a very flexible approach used by other groups with comparable data 

(e.g., NCD-RisC (29)). For instance, using this approach we are evaluating how the perception of 

government recommendations and the population’s behaviour regarding facemasks wearing varies 

according to the date of policy implementation in five targeted countries (Canada, USA, Colombia, 

Brazil and France) and how this then tracks onto case rates.

For the representative samples, appropriate link functions will be tested and used, with the polling 

company’s sampling weights being employed (23-25). All the national representative data will 

leverage the global data, by pooling all the available information (at any given point in time) and 

extending our models into a multilevel framework with random effects (intercepts and slopes) at the 

country levels. By essentially borrowing information from the other countries, this approach will 

improve the power to obtain robust and precise estimates for any singular country (23, 30). In 

addition, where possible, we will leverage the representative samples to be able to validate the 

‘representativeness’ of the data captured in the global sample. These analyses may provide insights 

into potential areas of bias and so that appropriate weightings that can be applied to the global 

sample. 

Ethics and dissemination

Ethics approval

The REB at the co-ordinating study site CIUSSS-NIM provides the primary ethical approval (REB#: 

2020-2099 / 03-25-2020). Online consent is provided by participants prior to completing the survey. 

No personal identifying information is collected from any participant. In addition, several of the 

collaborating sites have also obtained ethical approval to distribute the survey within their country or 

institution, though this is not required. 

Knowledge translation (KT)

Due to the evolving nature of the COVID-19 pandemic, outputs from analyses will be disseminated in 

a variety of ways. Regular updates will be posted to the iCARE website (https://mbmc-

cmcm.ca/covid19/) and disseminated through the Montreal Behavioural Medicine Centre social 

media outlets (https://www.facebook.com/CMCMMBMC; https://twitter.com/mbmc_cmcm; 
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https://www.instagram.com/mbmc_cmcm/). Where appropriate press releases and news media will 

be targeted. Of note our study has already received a great deal of media attention, with more than 

75 print, radio and television interviews across the globe (as of October 20, 2020; see https://mbmc-

cmcm.ca/covid19/media/ for full coverage). Within Canada, we are partnering with the Royal Society 

of Canada’s COVID-19 Task Force to reach the general public, government and national media. Finally, 

we will also release results through traditional scientific methods, e.g., journal articles and conference 

presentations. For example, Survey 1 data was presented at the International Behavioural Trials 

Network Global 2020 Virtual meeting (see 

https://www.ibtnetwork.org/conference/virtual2020/video-session-2/). 

Interpretation

This study will provide high-quality, accelerated and real-time evidence to help us understand the 

differing impacts of COVID-19 policies, strategies, and communication around the world. It will 

provide evidence for the effectiveness of evolving policies implemented to reduce the spread of the 

virus – both in general and among key sub-groups (e.g., younger vs older, ethnic minorities, those 

with health conditions). The study will also generate evolving evidence to support public health 

planning, decision-making and responses around the world, including low and middle-income 

countries. Examples of the results to date can be found at https://mbmc-

cmcm.ca/covid19/research/stats/ and https://mbmc-cmcm.ca/covid19/research/infog/. Of note, the 

iCARE study has provided data to the Canadian (Federal), Irish, Province of Ontario (Canada), and 

State of Victoria (Australia) governments, covering polices ranging from facemasks, contact tracing 

applications, and COVID-19 vaccine uptake.

Limitations: The main limitation of the study is that the survey is being conducted online. Though 

there is generally good internet access for most high income countries and even some LMIC’s (e.g., 

India), some LMICs have limited access in certain areas and within certain population sub-groups. This 

coupled with the convenience sampling method, means that there may be some degree of sample 

bias. Though some of this can be adjusted for based on the representative sampling data, it can’t be 

eliminated completely. Moreover, the fact that the iCARE survey is available in 36 languages means 

that certain marginalized groups (e.g., immigrants to certain countries, like Canada, the US and 

France, which are highly represented) will likely be able to complete the survey in their native 
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language. This may help increase participation among those who might otherwise be excluded due to 

language barriers. Another limitation is the fact that we will be conducting correlation analyses. 

Though we will be using some sophisticated analytical modelling we can’t derive direct causative 

relationships from the study. However, our main interest is in temporal changes in attitudes and 

behaviours as the pandemic evolves, so analysing repeated cross sectional cohorts still allows us to 

meet our study objectives.

Conclusion: Ultimately, this study will help us understand what public health policies and strategies 

are working, where, and for whom, which can inform changes (improvements) in policy strategy and 

communication to help mitigate the spread of COVID-19, especially as countries are now starting to 

cycle through various waves of the pandemic, and its physical/mental health, social, economic and 

quality of life impacts.

Data-sharing statement

All completed survey data is anonymous and variables are collected and coded in a way that it would 

not be possible to identify any specific individual within the survey. Study collaborators are able to 

obtain access to the data through a standard Research Materials Distribution Agreement (RMDA: see 

https://mbmc-cmcm.ca/covid19/research/ and http://www.osf.io/nswcm). Sub-analyses of the iCARE 

data are logged (https://mbmc-cmcm.ca/covid19/apl/) and are openly searchable (https://mbmc-

cmcm.ca/covid19/apl/log/).
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Figure Legends

Figure 1: The theoretical models underpinning the behavioural responses to COVID-19

Figure 2: Measures within Survey 2 mapped onto the COM-B model

Figure 3: Survey release timeline
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Figure 3: Survey release timeline 
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*

Section/item ItemNo Page number Description
Administrative information

Title 1 1 Descriptive title identifying the study design, population, interventions, and, if 
applicable, trial acronym

2a n/a Trial identifier and registry name. If not yet registered, name of intended registryTrial registration

2b n/a All items from the World Health Organization Trial Registration Data Set

Protocol version 3 All pages Date and version identifier

Funding 4 1-2 Sources and types of financial, material, and other support

5a 1 Names, affiliations, and roles of protocol contributorsRoles and responsibilities

5b n/a Name and contact information for the trial sponsor

5c 2 Role of study sponsor and funders, if any, in study design; collection, management, 
analysis, and interpretation of data; writing of the report; and the decision to submit 
the report for publication, including whether they will have ultimate authority over 
any of these activities

5d 9 Composition, roles, and responsibilities of the coordinating centre, steering 
committee, endpoint adjudication committee, data management team, and other 
individuals or groups overseeing the trial, if applicable (see Item 21a for data 
monitoring committee)
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2

Introduction

Background and rationale 6a 7-8 Description of research question and justification for undertaking the trial, including 
summary of relevant studies (published and unpublished) examining benefits and 
harms for each intervention

6b n/a Explanation for choice of comparators

Objectives 7 8 Specific objectives or hypotheses

Trial design 8 9 Description of trial design including type of trial (eg, parallel group, crossover, 
factorial, single group), allocation ratio, and framework (eg, superiority, equivalence, 
noninferiority, exploratory)

Methods: Participants, interventions, and outcomes
Study setting 9 10-11 Description of study settings (eg, community clinic, academic hospital) and list of 

countries where data will be collected. Reference to where list of study sites can be 
obtained

Eligibility criteria 10 10-11 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for 
study centres and individuals who will perform the interventions (eg, surgeons, 
psychotherapists)

11a n/a Interventions for each group with sufficient detail to allow replication, including how 
and when they will be administered

Interventions

11b n/a Criteria for discontinuing or modifying allocated interventions for a given trial 
participant (eg, drug dose change in response to harms, participant request, or 
improving/worsening disease)
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3

11c n/a Strategies to improve adherence to intervention protocols, and any procedures for 
monitoring adherence (eg, drug tablet return, laboratory tests)

11d n/a Relevant concomitant care and interventions that are permitted or prohibited during 
the trial

Outcomes 12 9-10 Primary, secondary, and other outcomes, including the specific measurement 
variable (eg, systolic blood pressure), analysis metric (eg, change from baseline, 
final value, time to event), method of aggregation (eg, median, proportion), and time 
point for each outcome. Explanation of the clinical relevance of chosen efficacy and 
harm outcomes is strongly recommended

Participant timeline 13 10-11 Time schedule of enrolment, interventions (including any run-ins and washouts), 
assessments, and visits for participants. A schematic diagram is highly 
recommended (see Figure)

Sample size 14 n/a Estimated number of participants needed to achieve study objectives and how it 
was determined, including clinical and statistical assumptions supporting any 
sample size calculations

Recruitment 15 10-11 Strategies for achieving adequate participant enrolment to reach target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence generation 16a n/a Method of generating the allocation sequence (eg, computer-generated random 
numbers), and list of any factors for stratification. To reduce predictability of a 
random sequence, details of any planned restriction (eg, blocking) should be 
provided in a separate document that is unavailable to those who enrol participants 
or assign interventions
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4

Allocation concealment 
mechanism

16b n/a Mechanism of implementing the allocation sequence (eg, central telephone; 
sequentially numbered, opaque, sealed envelopes), describing any steps to conceal 
the sequence until interventions are assigned

Implementation 16c n/a Who will generate the allocation sequence, who will enrol participants, and who will 
assign participants to interventions

Blinding (masking) 17a n/a Who will be blinded after assignment to interventions (eg, trial participants, care 
providers, outcome assessors, data analysts), and how

17b n/a If blinded, circumstances under which unblinding is permissible, and procedure for 
revealing a participant’s allocated intervention during the trial

Methods: Data collection, management, and analysis

Data collection methods 18a 10-12 Plans for assessment and collection of outcome, baseline, and other trial data, 
including any related processes to promote data quality (eg, duplicate 
measurements, training of assessors) and a description of study instruments (eg, 
questionnaires, laboratory tests) along with their reliability and validity, if known. 
Reference to where data collection forms can be found, if not in the protocol

18b n/a Plans to promote participant retention and complete follow-up, including list of any 
outcome data to be collected for participants who discontinue or deviate from 
intervention protocols

Data management 19 13 Plans for data entry, coding, security, and storage, including any related processes 
to promote data quality (eg, double data entry; range checks for data values). 
Reference to where details of data management procedures can be found, if not in 
the protocol

Statistical methods 20a 13-14 Statistical methods for analysing primary and secondary outcomes. Reference to 
where other details of the statistical analysis plan can be found, if not in the protocol
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20b 13 Methods for any additional analyses (eg, subgroup and adjusted analyses)

20c n/a Definition of analysis population relating to protocol non-adherence (eg, as 
randomised analysis), and any statistical methods to handle missing data (eg, 
multiple imputation)

Methods: Monitoring

Data monitoring 21a n/a Composition of data monitoring committee (DMC); summary of its role and reporting 
structure; statement of whether it is independent from the sponsor and competing 
interests; and reference to where further details about its charter can be found, if 
not in the protocol. Alternatively, an explanation of why a DMC is not needed

21b n/a Description of any interim analyses and stopping guidelines, including who will have 
access to these interim results and make the final decision to terminate the trial

Harms 22 n/a Plans for collecting, assessing, reporting, and managing solicited and 
spontaneously reported adverse events and other unintended effects of trial 
interventions or trial conduct

Auditing 23 n/a Frequency and procedures for auditing trial conduct, if any, and whether the 
process will be independent from investigators and the sponsor

Ethics and dissemination
Research ethics approval 24 14 Plans for seeking research ethics committee/institutional review board (REC/IRB) 

approval

Protocol amendments 25 n/a Plans for communicating important protocol modifications (eg, changes to eligibility 
criteria, outcomes, analyses) to relevant parties (eg, investigators, REC/IRBs, trial 
participants, trial registries, journals, regulators)

Consent or assent 26a 14 Who will obtain informed consent or assent from potential trial participants or 
authorised surrogates, and how (see Item 32)
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26b n/a Additional consent provisions for collection and use of participant data and 
biological specimens in ancillary studies, if applicable

Confidentiality 27 14 How personal information about potential and enrolled participants will be collected, 
shared, and maintained in order to protect confidentiality before, during, and after 
the trial

Declaration of interests 28 2 Financial and other competing interests for principal investigators for the overall trial 
and each study site

Access to data 29 16 Statement of who will have access to the final trial dataset, and disclosure of 
contractual agreements that limit such access for investigators

Ancillary and post-trial care 30 n/a Provisions, if any, for ancillary and post-trial care, and for compensation to those 
who suffer harm from trial participation

Dissemination policy 31a 14-15 Plans for investigators and sponsor to communicate trial results to participants, 
healthcare professionals, the public, and other relevant groups (eg, via publication, 
reporting in results databases, or other data sharing arrangements), including any 
publication restrictions

31b 14-15 Authorship eligibility guidelines and any intended use of professional writers

31c 14-15 Plans, if any, for granting public access to the full protocol, participant-level dataset, 
and statistical code

Appendices

Informed consent materials 32 n/a Model consent form and other related documentation given to participants and 
authorised surrogates
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Biological specimens 33 n/a Plans for collection, laboratory evaluation, and storage of biological specimens for 
genetic or molecular analysis in the current trial and for future use in ancillary 
studies, if applicable

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on 
the items. Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative 
Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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Abstract: 

Introduction: In the context of a highly contagious virus with only recently approved vaccines and no 

cure, the key to slowing the spread of the COVID-19 disease and successfully transitioning through the 

phases of the pandemic, including vaccine uptake, is public adherence to rapidly evolving behaviour-

based public health policies. The overall objective of the iCARE Study is to assess public awareness, 

attitudes, concerns, and behavioural responses to COVID-19 public health policies, and their impacts, 

on people around the world, and to link behavioural survey data with policy, mobility, and case data 

to provide behavioural science, data-driven recommendations to governments on how to optimise 

current policy strategies to reduce the impact of the COVID-19 pandemic.

Methods and analyses: The iCARE study (www.mbmc-cmcm.ca/covid19) utilises a multiple cross-

sectional survey design to capture self-reported information on a variety of COVID-19 related 

variables from individuals around the globe. Survey data is captured using two data capture methods, 

convenience and representative sampling. This data is then linked to open access data for policies, 

cases, and population movement.

Ethics and Dissemination: The primary ethical approval was obtained from the co-ordinating site, the 

CIUSSS-NIM (REB#: 2020-2099 / 03-25-2020). This study will provide high-quality, accelerated and 

real-time evidence to help us understand the effectiveness of evolving country-level policies and 

communication strategies to reduce the spread of the COVID-19. Due to the urgency of the pandemic, 

results will be disseminated in a variety of ways, including policy briefs, social media posts, press 

releases, and through regular scientific methods.

Registration:  N/A

Keywords: Evidence-based policies; Behaviour change; COVID-19 
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Strengths and limitations of this study

 This is a large, international study that has data captured from over 150 countries.

 The survey was constructed around well recognised behavioural theories and frameworks.

 The study is primarily being conducted online which may limit some of the generalisability of the 

data that is available, especially in lower and middle income countries.

 The primary data capture method is through snowball sampling, which is likely to create some 

bias in the sample. However, some of this can be adjusted using weightings from the 

representative samples that are being collected.

 A key strength of the study is that it has been developed to provide constructive policy and 

communication strategy data which can be implemented by governments to improve adherence 

to COVID-19 mitigation methods.

Page 4 of 34

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

The iCARE study: Protocol paper

Version 3: 12th February 2021 Page 4

Abbreviations:

CIUSSS-NIM – Centre intégré universitaire de santé et de services sociaux du Nord-de-l’Île-de-

Montréal

COM-B – Capability, Opportunity, Motivation-Behaviour Model

iCARE – International assessment of the link between COVID-19-related attitudes, concerns and 

behaviours in relation to public health policies

IGLS – Iterative generalized least squares

LMIC – Low- and Middle-income countries

MBMC – Montreal Behavioural Medicine Centre

MCMC – Markov chain Monte Carlo

OxCGRT – Oxford COVID-19 Government Response Tracker

UQAM – Université du Québec à Montréal
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Introduction: 

With only recently approved vaccines and no cure, the key to slowing the spread of COVID-19 and 

successfully transitioning through the phases of the pandemic, is public adherence to unprecedented 

and rapidly evolving behaviour-based public health policies (1, 2). To date, adherence to these 

policies has been critical to reducing the spread of COVID-19 and have ranged from personal hygiene 

measures (e.g., hand washing) to strict lockdown measures (e.g., business and school closures) (3-5). 

However, adherence to most of these policies requires making behavioural changes that may come 

with significant personal, social and economic costs, which may undermine their impact (6). For 

example, despite public health messages promoting the ‘advantages’ of adhering to COVID-19 

mitigation measures, adherence to policies that may come with high personal costs (i.e., physical 

distancing) have been much poorer (54%) than for other ‘less costly’ behaviours like hand washing 

(90%) (7). Further, as we look towards changing lockdown measures, people’s willingness to adhere to 

evolving government recommendations (e.g., school and store reopening’s, receiving vaccines) will 

also be critical for re-engaging the economy whilst minimising the potential for future waves of the 

pandemic. Unfortunately, policy variations between and within countries, have created public 

confusion and uncertainty about government policy motives (8). In addition, governments have 

predominantly designed policies based on how they believe people ‘should’ behave and have ascribed 

little consideration to what we know about how people actually behave (9, 10). 

Decades of behavioural science research has revealed that human behaviour is predictable and 

modifiable (11). Multiple factors are likely to predict why people adhere (or not) to various public 

health measures, which, in the context of COVID-19, can be defined using two related behaviour 

prediction models: 1) The Capability, Opportunity, Motivation-Behaviour (COM-B) Model (2, 12), 

which predicts that behaviour change depends on: awareness of prevention measures and the ability 

to enact them (capability), the belief that measures are personally relevant and important 

(motivation), and having the social and environmental resources required to adopt the behaviour 

(opportunity) (see Figure 1a); and 2) The Health Beliefs Model (13, 14), which posits that in adopting 

disease prevention measures, a person's belief in the personal threat(s) posed by the disease, 

together with a person's belief in the importance and effectiveness of recommended behaviours, will 

predict the likelihood a person adopting (or not) a particular behaviour (Figure 1b). In the context of 

this unprecedented health, social, and economic crisis, where the global need for adherence to 
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rapidly evolving public health policies has never been greater, our understanding of the determinants 

of adherence at each phase of the pandemic, and as a function of various policies, is critical for 

effective policy planning, communication, and effectiveness. 

Insert Figure 1 about here

The overall goal of the iCARE Study is to assess public awareness, attitudes, concerns, and behavioural 

responses to COVID-19 public health policies, and their impacts, on people around the world 

(www.mbmc-cmcm.ca/covid19), and to link behavioural survey data with policy, mobility, and case 

data to provide behavioural science, data-driven recommendations to governments on how to 

optimise current policy strategies to reduce the impact of the COVID-19 pandemic worldwide. 

Specifically, we will address the following:

1) What are the key individual characteristics (e.g., sociodemographic; psychological; behavioural; 

physical/mental health; and economic) that are associated with adherence to major COVID-19 

public health policies in general and by country?

2) To what extent are COVID-19 attitudes, beliefs and concerns associated with adherence, and 

how does this vary across key subgroups (e.g., age, sex, income, family/household structure, 

ethnic groups, those with health conditions, etc.)? 

3) What are the short- and medium-term impacts of COVID-19 and its public health policies, and 

how do they vary as a function of key individual characteristics in general and by country? 

4) Which policies and strategies are associated with better (and worse) adherence, are most (and 

least) effective at reducing infection rates, and positively impact economic growth (where 

appropriate)? As well as, identifying in whom these polices and strategies worked (and did not 

work).

5) The development of behavioural science, data-driven, tailored recommendations, that 

governments could use to optimise policy and communication strategies to improve adherence, as 

well as, health, economic, and quality of life outcomes. 
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Methods and analysis

Study design:

The iCARE Study is a Canadian-led, ongoing, multi-wave international study involving the 

collaboration of more than 190 international researchers from over 40 countries (see Supplementary 

Material). It utilises a multiple cross-sectional survey design (each approximately 6 weeks apart) to 

capture self-reported information on a variety of COVID-19 related variables from individuals around 

the globe. Survey data is captured using two data capture methods, convenience and representative 

sampling (see details below). This data is then coupled to open access data for policies, cases, and 

population movement. The study is managed by the Montreal Behavioural Medicine Centre (MBMC: a 

joint Centre intégré universitaire de santé et de services sociaux du Nord-de-l’Île-de-Montréal 

(CIUSSS-NIM) / Université du Québec à Montréal (UQAM) / Concordia University academic research 

and training centre). 

Patient and Public Involvement (PPI) Statement

Given the significance and broad impact of the COVID-19 pandemic PPI is crucial for effective research 

in this area. More importantly, given the global nature of the iCARE study it has been critical to have 

individuals from multiple settings included in the development of the various elements and items in 

the survey. To this end, we consulted with over 190 multidisciplinary collaborators (including experts 

from the behavioural sciences, medicine and infectious disease, public health, epidemiology, 

statistics, and implementation science) from more than 40 countries including researchers, clinicians, 

students, and members of the general public in the development and design of the iCARE study (see 

Supplementary Material for the iCARE team). In addition, throughout our data analysis process we 

have engaged critical end users, including government officials, the public, the news media, in 

defining areas that need critical input for which the iCARE study is able to address.

The iCARE survey:

The core elements of the survey assess the following domains:

 awareness of local COVID-19 public health policies

 attitudes/beliefs about local COVID-19 policies

 behavioural responses to local COVID-19 policies
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 perceived concerns about COVID-19

 the impacts of COVID-19 and its policies (social, occupational, economic, quality of life, physical 

and mental health)

 COVID-19 information sources

 COVID-19 testing and infection status

 impacts on schools and education

 physical and mental health status

 general health behaviours, including vaccine history, attitudes, and behaviours

 socio-demographics and socio-economic barriers and facilitators of adherence

Most questions are aligned with the constructs in both the COM-B (see Figure 2) (12) and Health 

Belief Models (13, 14). Questions assessing COVID-19 impacts were also chosen to facilitate data 

harmonisation with international COVID-19 studies involving the NIH and WHO (15). The survey is 

currently available in 36 languages, making it legible to the majority of the world’s population.

Insert Figure 2 about here

Though the core content of the survey is consistent throughout each release cycle, small 

modifications have been made as a function of the evolving nature of COVID-19 and public health 

policies. All surveys are open access and can be found at: https://osf.io/nswcm. Regardless of the 

survey content, each questionnaire is designed to take no more than 15-20 minutes to complete.

Global convenience sample: Survey participants are being recruited using online snowball sampling 

by all global collaborators. The online survey (LimeSurvey©) is distributed through various channels to 

reach as many people around the world as possible. These channels include professional networks, 

associations and societies; community organisations; schools and universities; hospitals and health 

networks; via social media; and personal contacts. The central study coordination group creates a 

variety of email, social media, and public facing materials for each survey round which are then 

translated and provided to each collaborator. There are also a series of instructional tools which 
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collaborators can use that provide information and examples of ways in which they can distribute the 

survey through their local country networks.

To date, there have been seven survey releases (April, May, June, July, September, November, and 

December). There are several current funding applications that are being reviewed, which if funded, 

would extend the data collection to eight more releases through to January 2022 (see Figure 3). 

Insert Figure 3 about here

Representative samples in target countries: To supplement convenience sampling, we have been 

conducting parallel national representative sampling in countries where funds are available. 

Participants in each representative sample are balanced according to age, sex, province/region, 

education level, and income to ensure representation across these relevant variables. Representative 

sampling uses polling services to distribute the iCARE survey, generally with internet based sampling 

methods, though for certain countries, especially low- and middle-income countries (LMICs), there 

may be a need to conduct telephone and in-person interviews. For example in Canada, we have used 

Leger © polling services, who recruit participants aged 18 and over through their Léo online panel 

(LégerWeb.com). This panel includes over 400,000 Canadians, most of whom (60%) have been 

recruited within the past 10 years. Two thirds of the panel were recruited randomly by telephone, 

with the remainder recruited via publicity and social media. Using data from Statistics Canada, results 

are weighted within each province according to the sex and age of the respondents in order to make 

their profiles representative of the actual population within each Canadian province. Then, the weight 

of each province is adjusted to make it representative of their actual weight within the Canadian 

federation. Representative sampling in targeted countries will enable global coverage of most 

geographical locations and socioeconomic gradients. In addition, representative sampling will also 

allow us to estimate potential biases in the convenience sample data for those countries. 

Additional data sources

The Oxford COVID-19 Government Response Tracker (16, 17) systematically collects publicly available 

information on a variety of indicators of COVID-19 related government policy responses. These 

policies are then accumulated to provide a variety of indexes as estimates of the total response of an 
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individual country. Google Mobility Data (18) provides user mobility trends over time by country and 

region across different categories of places (e.g., retail, groceries, parks, transit stations, workplaces, 

and residential), and generates regular “Community Mobility Reports” presented by location. They 

report the percent change in visits to places like grocery stores and parks within a geographic area. 

These datasets show how visits and length of stay at different places change compared to baseline. 

Datasets show trends over several months with the most recent data reflecting the last 2-3 days. 

Johns Hopkins Coronavirus Resource Center (19, 20) has been tracking country-level (and 

province/state for Canada and the US) case, death and recovery data since the start of the pandemic, 

and the website is updated multiple times a day. In addition, they provide testing data for US states. 

The data is drawn from multiple sites.

Progress to date:

Convenience sampling

Survey 1 of the global convenience sample began on March 27, 2020. When it closed on May 6 we 

had received surveys from 28,651 people in 137 countries, including more than 1,000 responses from 

4 countries and more than 500 responses from 10 additional countries. Survey 2 of the global 

convenience sample was launched on May 5, 2020. When it closed on June 8 we had received surveys 

from 12,576 people in 124 countries, including more than 500 responses from 7 countries. Survey 3 of 

the global convenience sample was launched on June 8, 2020. When it closed on July 22 we had 

received surveys from 7,652 people in 100 countries, including more than 500 responses from 3 

countries. Survey 4 of the global convenience sample was launched on July 22, 2020. When it closed 

on September 15, 2020 we had received surveys from 4,102 people in 81 countries, including more 

than 500 responses from 2 countries. Survey 5 of the global convenience sample was launched on 

September 15, 2020. When it closed on November 3, 2020 we had received surveys from 3,404 

people in 87 countries, including more than 500 responses from 2 countries. Survey 6 of the global 

convenience sample was launched on November 3, 2020. When it closed on December 15, 2020 we 

had received surveys from 2,451 people in 73 countries, including more than 500 responses from 1 

country.

Representative sampling
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To date, seven rounds of representative sampling have been captured. Three of these have occurred 

in Canada (Survey 1: April 9-20, n=3,003, Survey 3: June 4-17, n=3,005, and Survey 6: October 28- 

November 10, n=3,005), two in Australia (Survey 2: May 1-5, n=1,005 and Survey 3: July 1-7, n=1,051) 

and one each in the UK (Survey 1: April 3-30, n=2,056) and Ireland (Survey 3: June 22-July 15, 2020, 

n=1,000). Current funding will allow us to capture another 2 samples in Canada along with samples 

from the US, Italy, and Colombia. Additional samples will be captured dependent on funding.

Data harmonization: Initially, all data sources will be aggregated at the country level, as a function of 

available data. However, for those with limited data it might be at the level of continent and for those 

with large amounts of data we may also be able to provide data at the level of region. Data sources 

will be tagged based on the date when each participant completed the survey. A series of generalised 

linear models will be developed to estimate systematic differences in responses between sexes, 

ethnicities, age-groups, essential worker status, and other key sociodemographic variables. Patterns 

of missing data will be examined and, where appropriate, accounted for by using multiple imputation 

techniques (21, 22). In countries where there is sufficient data in the convenience sample, we will 

apply weights to allow the data to provide national approximations (23-25).

Statistical analyses: With a study of this magnitude, it is impossible to detail all possible analyses that 

could be conducted, as these will vary based on the specific questions that might be received from 

governments or researcher partners. However, the following section provides a high-level overview of 

the kinds of ‘basic’ analytical strategies that will be conducted with the data. Descriptive analyses, 

including general linear models or logistic regressions, of the survey data will be provided to explore 

trends in the main areas represented in the survey. Where possible, the psychometric properties of 

the various elements of the survey will be explored. This will also include a variety of clustering 

techniques, e.g., principal components analyses (PCA) or factor analyses, to create appropriate sub-

scales. For instance, to cluster and reduce the dimensionality of the COVID-19 impact questions for 

Surveys 2 to 4, we performed a PCA on the polychoric correlation matrix of the COVID-19 impacts 

variables. We used an orthogonal (varimax) rotation in order to distribute the component loadings. 

We identified different impact components based on the Kaiser criterion (eigenvalue >1.0) (26), scree 

plot, component loadings (> 0.4) and components interpretability. For the main study questions (see 

above), with the magnitude and complexity of the data that is being captured a number of different 
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multilevel modelling techniques will be used. As an example, exploratory iterative generalized least 

squares (IGLS (27)) models followed by Markov chain Monte Carlo (MCMC) estimation for some 

models will likely be used (28). Briefly, this is a Bayesian simulation approach which (after assigning 

starting values and prior distributions) sequentially samples subsets of parameters from their 

conditional posterior distributions given current values of the other parameters. This is a very flexible 

approach used by other groups with comparable data (e.g., NCD-RisC (29)). For instance, using this 

approach we are evaluating how the perception of government recommendations and the 

population’s behaviour regarding facemasks wearing varies according to the date of policy 

implementation in five targeted countries (Canada, USA, Colombia, Brazil and France) and how this 

then tracks onto case rates.

For the representative samples, appropriate link functions will be tested and used, with the polling 

company’s sampling weights being employed (23-25). All the national representative data will 

leverage the global data, by pooling all the available information (at any given point in time) and 

extending our models into a multilevel framework with random effects (intercepts and slopes) at the 

country levels. By essentially borrowing information from the other countries, this approach will 

improve the power to obtain robust and precise estimates for any singular country (23, 30). In 

addition, where possible, we will leverage the representative samples to be able to validate the 

‘representativeness’ of the data captured in the global sample. These analyses may provide insights 

into potential areas of bias and so that potential further weightings could be applied to the global 

sample. 

Ethics and dissemination

Ethics approval

The REB at the co-ordinating study site CIUSSS-NIM provides the primary ethical approval (REB#: 

2020-2099 / 03-25-2020). Online consent is provided by participants prior to completing the survey. 

No personal identifying information is collected from any participant. In addition, several of the 

collaborating sites have also obtained ethical approval to distribute the survey within their country or 

institution, though this is not required. 

Knowledge translation (KT)
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Due to the evolving nature of the COVID-19 pandemic, outputs from analyses will be disseminated in 

a variety of ways. Regular updates will be posted to the iCARE website (www.icarestudy.com) and 

disseminated through the Montreal Behavioural Medicine Centre social media outlets 

(https://www.facebook.com/CMCMMBMC; https://twitter.com/mbmc_cmcm; 

https://www.instagram.com/mbmc_cmcm/). Where appropriate press releases and news media will 

be targeted. Of note our study has already received a great deal of media attention, with more than 

75 print, radio and television interviews across the globe (as of October 20, 2020; see https://mbmc-

cmcm.ca/covid19/media/ for full coverage). Within Canada, we are partnering with the Royal Society 

of Canada’s COVID-19 Task Force to reach the general public, government and national media. Finally, 

we will also release results through traditional scientific methods, e.g., journal articles and conference 

presentations. For example, Survey 1 data was presented at the International Behavioural Trials 

Network Global 2020 Virtual meeting (see 

https://www.ibtnetwork.org/conference/virtual2020/video-session-2/). 

Interpretation

This study will provide high-quality, accelerated and real-time evidence to help us understand the 

differing impacts of COVID-19 policies, strategies, and communication around the world. It will 

provide evidence for the effectiveness of evolving policies implemented to reduce the spread of the 

virus – both in general and among key sub-groups (e.g., younger vs older, ethnic minorities, those 

with health conditions). The study will also generate evolving evidence to support public health 

planning, decision-making and responses around the world, including low and middle-income 

countries. Examples of the results to date can be found at https://mbmc-

cmcm.ca/covid19/research/stats/ and https://mbmc-cmcm.ca/covid19/research/infog/. Of note, the 

iCARE study has provided data to the Canadian (Federal), Irish, Province of Ontario (Canada), and 

State of Victoria (Australia) governments, covering polices ranging from facemasks, contact tracing 

applications, and COVID-19 vaccine uptake.

Limitations: The main limitation of the study is that the survey is being conducted online. Though 

there is generally good internet access for most high income countries and even some LMIC’s (e.g., 

India), some LMICs have limited access in certain areas and within certain population sub-groups. This 

coupled with the convenience sampling method, means that there may be some degree of sample 
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bias. Though some of this can be adjusted for based on the representative sampling data, it can’t be 

eliminated completely. Moreover, the fact that the iCARE survey is available in 36 languages means 

that certain marginalized groups (e.g., immigrants to certain countries, like Canada, the US and 

France, which are highly represented) will likely be able to complete the survey in their native 

language. This may help increase participation among those who might otherwise be excluded due to 

language barriers. Another limitation is the fact that we will be conducting correlation analyses. 

Though we will be using some sophisticated analytical modelling we can’t derive direct causative 

relationships from the study. However, our main interest is in temporal changes in attitudes and 

behaviours as the pandemic evolves, so analysing repeated cross sectional cohorts still allows us to 

meet our study objectives.

Conclusion: Ultimately, this study will help us understand what public health policies and strategies 

are working, where, and for whom, which can inform changes (improvements) in policy strategy and 

communication to help mitigate the spread of COVID-19, especially as countries are now starting to 

cycle through various waves of the pandemic, and its physical/mental health, social, economic and 

quality of life impacts.

Data-sharing statement

All completed survey data is anonymous and variables are collected and coded in a way that it would 

not be possible to identify any specific individual within the survey. Study collaborators are able to 

obtain access to the data through a standard Research Materials Distribution Agreement (RMDA: see 

https://mbmc-cmcm.ca/covid19/research/ and http://www.osf.io/nswcm). Sub-analyses of the iCARE 

data are logged (https://mbmc-cmcm.ca/covid19/apl/) and are openly searchable (https://mbmc-

cmcm.ca/covid19/apl/log/).
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Figure Legends

Figure 1: The theoretical models underpinning the behavioural responses to COVID-19

Figure 2: Measures within Survey 2 mapped onto the COM-B model

Figure 3: Survey release timeline
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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*

Section/item ItemNo Page number Description
Administrative information

Title 1 1 Descriptive title identifying the study design, population, interventions, and, if 
applicable, trial acronym

2a n/a Trial identifier and registry name. If not yet registered, name of intended registryTrial registration

2b n/a All items from the World Health Organization Trial Registration Data Set

Protocol version 3 All pages Date and version identifier

Funding 4 1-2 Sources and types of financial, material, and other support

5a 1 Names, affiliations, and roles of protocol contributorsRoles and responsibilities

5b n/a Name and contact information for the trial sponsor

5c 2 Role of study sponsor and funders, if any, in study design; collection, management, 
analysis, and interpretation of data; writing of the report; and the decision to submit 
the report for publication, including whether they will have ultimate authority over 
any of these activities

5d 9 Composition, roles, and responsibilities of the coordinating centre, steering 
committee, endpoint adjudication committee, data management team, and other 
individuals or groups overseeing the trial, if applicable (see Item 21a for data 
monitoring committee)
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Introduction

Background and rationale 6a 7-8 Description of research question and justification for undertaking the trial, including 
summary of relevant studies (published and unpublished) examining benefits and 
harms for each intervention

6b n/a Explanation for choice of comparators

Objectives 7 8 Specific objectives or hypotheses

Trial design 8 9 Description of trial design including type of trial (eg, parallel group, crossover, 
factorial, single group), allocation ratio, and framework (eg, superiority, equivalence, 
noninferiority, exploratory)

Methods: Participants, interventions, and outcomes
Study setting 9 10-11 Description of study settings (eg, community clinic, academic hospital) and list of 

countries where data will be collected. Reference to where list of study sites can be 
obtained

Eligibility criteria 10 10-11 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for 
study centres and individuals who will perform the interventions (eg, surgeons, 
psychotherapists)

11a n/a Interventions for each group with sufficient detail to allow replication, including how 
and when they will be administered

Interventions

11b n/a Criteria for discontinuing or modifying allocated interventions for a given trial 
participant (eg, drug dose change in response to harms, participant request, or 
improving/worsening disease)
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11c n/a Strategies to improve adherence to intervention protocols, and any procedures for 
monitoring adherence (eg, drug tablet return, laboratory tests)

11d n/a Relevant concomitant care and interventions that are permitted or prohibited during 
the trial

Outcomes 12 9-10 Primary, secondary, and other outcomes, including the specific measurement 
variable (eg, systolic blood pressure), analysis metric (eg, change from baseline, 
final value, time to event), method of aggregation (eg, median, proportion), and time 
point for each outcome. Explanation of the clinical relevance of chosen efficacy and 
harm outcomes is strongly recommended

Participant timeline 13 10-11 Time schedule of enrolment, interventions (including any run-ins and washouts), 
assessments, and visits for participants. A schematic diagram is highly 
recommended (see Figure)

Sample size 14 n/a Estimated number of participants needed to achieve study objectives and how it 
was determined, including clinical and statistical assumptions supporting any 
sample size calculations

Recruitment 15 10-11 Strategies for achieving adequate participant enrolment to reach target sample size

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence generation 16a n/a Method of generating the allocation sequence (eg, computer-generated random 
numbers), and list of any factors for stratification. To reduce predictability of a 
random sequence, details of any planned restriction (eg, blocking) should be 
provided in a separate document that is unavailable to those who enrol participants 
or assign interventions
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Allocation concealment 
mechanism

16b n/a Mechanism of implementing the allocation sequence (eg, central telephone; 
sequentially numbered, opaque, sealed envelopes), describing any steps to conceal 
the sequence until interventions are assigned

Implementation 16c n/a Who will generate the allocation sequence, who will enrol participants, and who will 
assign participants to interventions

Blinding (masking) 17a n/a Who will be blinded after assignment to interventions (eg, trial participants, care 
providers, outcome assessors, data analysts), and how

17b n/a If blinded, circumstances under which unblinding is permissible, and procedure for 
revealing a participant’s allocated intervention during the trial

Methods: Data collection, management, and analysis

Data collection methods 18a 10-12 Plans for assessment and collection of outcome, baseline, and other trial data, 
including any related processes to promote data quality (eg, duplicate 
measurements, training of assessors) and a description of study instruments (eg, 
questionnaires, laboratory tests) along with their reliability and validity, if known. 
Reference to where data collection forms can be found, if not in the protocol

18b n/a Plans to promote participant retention and complete follow-up, including list of any 
outcome data to be collected for participants who discontinue or deviate from 
intervention protocols

Data management 19 13 Plans for data entry, coding, security, and storage, including any related processes 
to promote data quality (eg, double data entry; range checks for data values). 
Reference to where details of data management procedures can be found, if not in 
the protocol

Statistical methods 20a 13-14 Statistical methods for analysing primary and secondary outcomes. Reference to 
where other details of the statistical analysis plan can be found, if not in the protocol
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20b 13 Methods for any additional analyses (eg, subgroup and adjusted analyses)

20c n/a Definition of analysis population relating to protocol non-adherence (eg, as 
randomised analysis), and any statistical methods to handle missing data (eg, 
multiple imputation)

Methods: Monitoring

Data monitoring 21a n/a Composition of data monitoring committee (DMC); summary of its role and reporting 
structure; statement of whether it is independent from the sponsor and competing 
interests; and reference to where further details about its charter can be found, if 
not in the protocol. Alternatively, an explanation of why a DMC is not needed

21b n/a Description of any interim analyses and stopping guidelines, including who will have 
access to these interim results and make the final decision to terminate the trial

Harms 22 n/a Plans for collecting, assessing, reporting, and managing solicited and 
spontaneously reported adverse events and other unintended effects of trial 
interventions or trial conduct

Auditing 23 n/a Frequency and procedures for auditing trial conduct, if any, and whether the 
process will be independent from investigators and the sponsor

Ethics and dissemination
Research ethics approval 24 14 Plans for seeking research ethics committee/institutional review board (REC/IRB) 

approval

Protocol amendments 25 n/a Plans for communicating important protocol modifications (eg, changes to eligibility 
criteria, outcomes, analyses) to relevant parties (eg, investigators, REC/IRBs, trial 
participants, trial registries, journals, regulators)

Consent or assent 26a 14 Who will obtain informed consent or assent from potential trial participants or 
authorised surrogates, and how (see Item 32)
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26b n/a Additional consent provisions for collection and use of participant data and 
biological specimens in ancillary studies, if applicable

Confidentiality 27 14 How personal information about potential and enrolled participants will be collected, 
shared, and maintained in order to protect confidentiality before, during, and after 
the trial

Declaration of interests 28 2 Financial and other competing interests for principal investigators for the overall trial 
and each study site

Access to data 29 16 Statement of who will have access to the final trial dataset, and disclosure of 
contractual agreements that limit such access for investigators

Ancillary and post-trial care 30 n/a Provisions, if any, for ancillary and post-trial care, and for compensation to those 
who suffer harm from trial participation

Dissemination policy 31a 14-15 Plans for investigators and sponsor to communicate trial results to participants, 
healthcare professionals, the public, and other relevant groups (eg, via publication, 
reporting in results databases, or other data sharing arrangements), including any 
publication restrictions

31b 14-15 Authorship eligibility guidelines and any intended use of professional writers

31c 14-15 Plans, if any, for granting public access to the full protocol, participant-level dataset, 
and statistical code

Appendices

Informed consent materials 32 n/a Model consent form and other related documentation given to participants and 
authorised surrogates
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Biological specimens 33 n/a Plans for collection, laboratory evaluation, and storage of biological specimens for 
genetic or molecular analysis in the current trial and for future use in ancillary 
studies, if applicable

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on 
the items. Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative 
Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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